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Jennifer Garner

-URS Corporation

1501 4t Avenue, Suite 1400
Seattle, WA 98101-1616

Dear Jennifer,

guidelines.

California

5550 Morehouse Drive at 253-922-4296,
Suite 150 '

San Diego, Califomnia 92121

858.587.7333 Sincerely,

fox: 858.587.3961

If you should have any questions or concerns,

RECEIVED
FEB 15 2006

URS CORPORATION
SEATTLE

Subject: Dangerous Waste Characterization: Maralco Restoration Project

Enclosed is a report for the dangerous waste characterization conducted by our
laboratory on the eight samples identified as Maralco Restoration Project (B-2-S,
B-4-M, B-6-S, B-7-M, B-11-S, B-12-S, B-12-D, B-17-D). The tests were performed to
determine if the samples would designate as a dangerous waste (100 ppm) under

WAC 173-303. Test procedures followed Washington Department of Ecology

One mortality was observed in one sample. Based on these results, none of the
eight samples would designate as a dangerous waste.

please do not hesitate to contact me

Washington ST UL »
5009 Pacific Highway East 7& CS W
Suite 2 § w /

Tocoma, Washington 98424
253.922.4296 .
fox 2539225814 Stacie Singleton

British Columbia Environmental Scientist

8664 Commerce Court Washington Laboratory
Bumaby, British Columbia .

V5A 4N7
604-603-9381
fox: 604-603.9381
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Dangerous Waste Characterization

Sample ID: Maralco Restoration Project: B-2-S, B-4-M,
B-6-5, B-7-M, B-11-S, B-12-S, B-12-D, B-17-D

Report date: February 13, 2006

Submitted to:
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Dangerous Waste Characterization
Maralco Restoration Project
February 2006

1.0 INTRODUCTION

Bioassay tests were conducted on eight waste samples collected from the Maralco Restoration
Project. Tests were conducted to determine if the samples would designate as dangerous waste
under WAC 173-303 using the test organism rainbow trout (Oncorhynchus mykiss). The eight
samples were submitted by URS Corporation to Nautilus Environmental (Nautilus) in Tacoma,
Washington. The samples, identified as B-2-S, B-4-M, B-6-S, B-7-M, B-11-S, B-12-S, B-12-D, and
B-17-D, were received in the laboratory on February 2, 2006.

20 MATERIALS AND METHODS

2.1 Sample Collection and Receipt

URS Corporation personnel placed samples in labelled 8-ounce glass jars, packed them in a
cooler, and transported them via courier to Nautilus Washington Laboratory in Tacoma,
Washington. Immediately upon receipt at the laboratory, samples were verified with

information on the chain-of-custody form and placed in a 4° C cold room until sample
extraction. '

22 Organism Procurement and Handling

Rainbow trout (Onchorhynchus mykiss) were obtained from TroutLodge in Sumner, Washington.
The fish were transported to the laboratory, via Nautilus personnel, in oxygen-saturated water
contained in sealed plastic bags. Upon arrival at Nautiius, organism receipt information was
recorded, including water temperature and condition of the animals. Fish were held in 50-
gallon glass tanks filled with laboratory water and fed trout food daily. Culture water was

renewed on a daily basis. The fish were acclimated to the test environment for a minimum of
seven days prior to test initiation.

2.3 Sample Extraction

Samples were extracted using a rotary extractor prior to test initiation. Eight hundred
milligrams (mg) of sample were weighed and added to extraction jars. The jars were then filled
with 200 milliliters (ml) of laboratory water and rotated at 30 rpm for 18 hours at 23° C.

Extracted test material was either added to test chambers immediately or held at 4° C for no
more than 24 hours prior to test initiation. v

Nautilus Environmental
Washington Laboratory
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3.0 BIOASSAY PROTOCOL

Dangerous waste characterizations were conducted in accordance with Washington State
Department of Ecology’s (Ecology) protocol described in Biological Testing Methods 80-12 for
the Designation of Dangerous Waste, Part A: Static Acute Fish Toxicity Test (1997).

3.1 Test Procedure

Rainbow trout ({Onchorhiynchus mykiss) were used as the test organism in the dangerous waste
characterization test. Fish were exposed to 100 mg/L concentration of sample for 96 hours to
determine the effect on survival. Test chambers consisted of 10-liter r glass tanks filled with 8-
liters of laboratory water. Tests were conducted in an environmental chamber maintained at 12

+ 1° Cunder a 16-hour light : 8-hour dark diurnal cycle. The experimental design consisted «

LEL &1 SEE LUIL = 2

Bopy,

three replicates per sample arranged in a predetermined random order on shelving in # e

s LE 3

environmental chamber. Table 1 gives a brief summary of test conditions.

Immediately prior to test initiation, extracted test material was added to the randomized test
chambers already filled with laboratory water acclimated to test conditions. Extraction jars and
cap liners were also added to the test chambers. Physical parameters consisting of temperature,
dissolved oxygen (DO), pH, and conductivity were checked. T,ne test was then initiated by
adding ten randomly selected fish to each test container.

Naulilus Environmental
Washington Laborafory
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Table 1. Summary of Dangerous Waste Characterization Test Conditions

Test Number
Test initiation date; time
Test termination date; time
Endpoint
Test chamber
Test temperature
Dilution water
Test concentrations (mg/L)
Test solution volume
" Number of organisms/ chamber
Number of replicates/concentration
Test organism
Test organism source
Test organism age
Feeding
Mean weight
- Mean length
Ratio of longest to shortest
Loading
Photoperiod
Extraction
Deviations
Reference Toxicant

0602-14WA

February 7, 2006; 1300h

February 11, 2006; 1400h

Mortality or 96-hours

10-L glass tank

12°C

Carbon filtered municipal drinking water
100,0

8L

10

3

Oncorhynchus mykiss (rainbow trout)
Troutlodge; Sumner, WA

30 days from swim-up (Hatch date 12/25/05)
No feeding during test |
015¢g

24 mm

1.24

0.19g/L

16 hours light/ 8 hours dark

Rotary agitation (30 +/- 2 rpm) for 18 hours
None

Copper sulfate

Prior to test initiation a representative subsample of ten fish from the cultures were weighed
and measured. Fish were blotted dry and weighed on an analytical balance. Fish length was
measured from snout to end of caudal peduncle. Mean weight and length of the fish for each
test are shown in Table 1. Each test chamber was monitored daily for temperature, DO, pH,
and the number of surviving fish. Data was recorded on laboratory bench sheets (Appendix A).

4.0 RESULTS

. A summary of results for the dangerous waste characterization conducted on the samples is
contained in Table 2. There was no significant mortality in any of the eight tests. One fish in

Nautilus Environmental
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the B-4-M test went missing and was presumed dead. Based on these results. none of the

samples would designate as a dangerous waste,

Table 2. Summary of Results

SmplelD SN oy PercentMorality Dipgerous Wase

Control 0 30 6 NA

B-2-5 100 30 ] None
B-4-M 100 29 3.0 None

B-65 16G 30 0 None
B-7-M 1060 30 g None
B-11-8 100 30 g None
B-12-8 100 30 g None
B-12-D 100 30 0 None
B-17-D 100 30 G Ncﬁe

50 QUALITY ASSURANCE

The most recently completed reference toxicant test was initiated January 12, 2006, The LCs; of
64.0 mg/L copper was acceptable based on control charting for this laboratory. The coefficient

of variation (CV) for the last 20 tests was 41.4 percent, which is considered good by the
Biomonitoring Science Advisory Board.

6.0  REFERENCES

Laboratory Guidance and Whole Effluent Toxicity Test Review Criteria. Washington State
Department of Ecology Publication # WQ-R-95-80. Revised June 2005.

Biological Testing Methods 80-12 for the Designation of Dangerous Waste. Washington State
Department of Ecology Publication #80-12. Revised April 1997. ‘

Nautiius Environmental
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Client: w QM‘}

PG 0T =

Daungerons Waste Toxicity Test
Toxicity Test Data Sheet - Washington Laboratory

Sample Description:

] Start Date & Time:_ L[ T{0le  1%60 .
sample ID:_Mavalco Re Stocmtion Proe t End Date & Tirne: ':Zj u | Ob jYo0
Test # Q@C}Z { w@g 3 Test Organism: Oncorhynchus mykiss .
Test Protocol: Washington State Department of Ecology Publ. 80-12
Cone. Number of Dissolved Oxygen pH Conductivity
Rep | Cont Live Organisms mg/L) _ ) unifs )
# s n e
CON L1 g 1o o 1o [10] o84 84 A5 [4:1(90 hut BIA 131740
3 2 Le 10 0 Yo |19 e 123 U H.419.2090 hooisglassl7 o Al o o o e i
3 425 110 Lo TOIT 1o lag B 148102171 Frahas buo 74601741
L 12¥ 110116 116 [W (1o b A.aRER3 192 1026 1.3 750 9043 |
2 15 1O b Lo | {io q4EN18.9192 (4. 7% IAR A5 [ 717,53
39 1O pliolw e MTWadd a9 oh ] ) (195 1.4 745
L il 0 o 1io Je [ Me A.6H.1 195 |40 1,506 a2 7ee
2 18 U0 L0 [ g 182 H.6H.719.2197% N9 7.0 58 7.0 757
3 4Ll 1O OO b 1o 145 AR GR (Ra (4.5 1297597 15t
L {27 10 10 1O 11610 115 .6 A1 19.1190 bt ka7 131 (145 e
2 1 110 1/0 /O] 1o | e la2-11.¢ A.GH.1 (41 hssraia 74
310 110 V0 OO |10 o 14504.1 15516 Tisal798 70007501 7.6
126 O 16 Vo (10110 kg A1z 6.2 }7.e0(2.3%17,3007 2474
2 14 O O Lo 111 Lo 99 Bs 109 19,504 LT He 183 7zl
242000 ool 1o 199 7.3,19.60.3 [6.7 19300004 7-%3%%
! W{ 1@ ib iO ‘O W "EE: QJ sz(m Q’Z 6.4’ 71& 1»5% 7%7@7&”5
2 14 0016 | a3 (4.8 1. 710.1 2 Thoghsul735] 7 v
3zl HOTI0 oo 1o BT '%@q,i 9.5175017.58 [7.56 160 7aption Fr il b (o
80 gpr— L 1tS (IO 116 10t 195 1.1 19184 5.4 e T 1.u 15\ 753
LO6-PYS | 2 123 /0 (10 [id [l aie 96140 | 14150145 1401293 7.5
%ww S 1317 HOHO 6 R Iw fa [Ty 2197 b awalidzehe bl ol 771
Technician Initials __ [WJLFIL% 1L | M| vae | L [V S | Lo ¥ulwv
‘ Test Volume: 9 |
Alkalinity |Hardness Animal Source: | rpuk Lodag. Date Received: _ {J s [ Ve
Sample mg/l. as CaCOy Date of Hatch: 42125 | @% Date of Swim-up: { /9] pi,
Initial | Final | Initial| Fingl ' |
confrol f}ﬂ, w ,,)Q’; ZX& Weights {(g): ﬂé__ NN ‘.ﬂm :__gl ..... ﬁﬂ ML M ﬂ i [ W Mjwq? yh Nautilus Eavironments)
0063 [HD 517132 v, Lengths (mm): Lt 28 15 8 2 20 23 28 X8 U B LY gy Washingiont v
(o~ Db+ E‘Zg_m% 52 it length max/min = Law Loading: O 8 Q. /7 5009 Pacific Hery. ., Suite 2
mm,l(;’& - dﬁm«”f@ “’5'20 3&;} ‘@‘5% H% /b— Tacoma, WA 98424

2539024296
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Dangerous Waste Toxicity Test
Toxicity Test Data Sheet - Washington Laboratory -

Client: \) QS Start Date & Time: 'l/l 0k 1300

sample ID:_Mawm [ro Kestoration Pcpiect End Date & Time: 9 /iy /o, 140
Test # ..0(2 O2 —{Y WA ) Test Organism: Oncorhynchus mykiss

Test Protocol: Washington State Department of Ecology Publ. 80-12

Conc. Number of Dissolved Oxygen pH Conductivity Temperature
: Rep | Cont ‘Live Organisms 'mg/L units - {umhos/cm °C Percent
# , . Sy i e tE ‘5" o . 1 Survival
00pp 1 12 116 16 (O liol o AL 4.5.218.9] 2 | 1027. R U 187753 107 110 hashag(walng (2o
06-0671 2 li71:6 1,61;6110]1, las Balan [1.0[20 s 11001 124 L i -
B-12-D | 3 1)3 W6 L1610 [ 100 Jau B old,3a.c17d 17300 DA ashlz.seag )l 2 F 77T e
zoo%» LI/ 46 L6116 [i®he A5 19,i [9.ul5q %0 Ry BRs1 ST e o Lol3D ]I holp 0
06 - 2 122006 (616 11010 B30, 19.3(3% @Lﬁ 1817521 1581054 (755 g ha T - ol -
n 970 313 /6616 101p A5 70193184 4.1 NM1.:31811743745[luof F 3 " L o
\B-17-D | I
2
3
1
2
3 e
1 -
2 . =
3 . -
1 yeren
> -
3
! o 1 ,.
Technician Initials __ [W/if A% [\% | WL[m ] NS UL [
! — Test Volume: ?L
Alkalinity |Hardness Animal Source: _ |- Date Received: MVATN A
Sample mg/L as CaCO, Date of Hatch: Date of Swim-up: /g [ (3l
nitial | Final | Initial| Final s
OG%P q‘i §1/ 4‘1 “l% Weights (g) ollll 'ﬂ 'J_ﬂ L.I,g_-.; '_'i? 4i0"{ f_’_?_‘( g’_37 r_&: _,_m u=t‘/ S—D ‘/1 Nautilus Environmental
pe-067 A4 {44 |60 [5% Lengths mm): 21 25 25 25 24 23 23 A5 25 X n=_3Y s, Washington Laboratery
0b-06g |40 [Ho [to |5V length max/min=___[» QY Loading: 0.9 al/ A 5009 Pacific Hwy. E., Suite 2
LoG-069 194 [Wo |00 sV s ‘ Tacoma, WA 98424

-Sample Description: 253-922-4296

OG-010 Hb {1 32 3p
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CETIS QC Chart

Report Date:

Page 1 of 1
17 Jan-06 11:21 AM

Acute Fish Survival Test

Nautilus Environmental WA

Test Type: Survival (96h)

Organism: Oncorhynchus mykiss {Rainbow Tro ' Material: Copper sulfate

Protocol: EPA/821/R-02-012 (2002) Endpoint: 96h Proportion Survived Source: Reference Toxicant-REF
200
160
120+ - ,, [
o ] YA !
§ ] ”'.‘._ . 5 . o .' -
80 L / p 3
..... i NP . N e : .
- / ‘
40—_‘., ................... T SO T — S »
@
0 ! H T T 1 i ¥ ¥ T T T 4 H 1 T ) ¥ ¥ i) 1
1 2 3 4 5 6 7 8 g9 10 11 12 13 14 15 16 17 18 19 20
Mean: 66.7947 Count: 20 “1s Warhlng Limit: 39.1771 -2s Action Limit: 11.5595
Sigma: 27.6176 Cv: 41.35% +1s Warning Limit: 94.4124  +2s Action Limit: 122.03
Quality Control Data _
“1Point Year Month Day Data Delta Sigma Warning Action Link Analysis
11777 2004 Feb 2 4555047 -21.2442 -0.76923 ' 07-8511-4688 02-0671-5450
12 Mar 9 60.96443 3.16970 0.11477 12-7054-0474 05-3269-2002
3 29 66.31327 -0.48146 -0.01743 11-8112-0580 03-6175-9137 .
4 Apr 27 65.90278 -0.89195 -0.03230 17-5118-5392 05-3703-8798
5 Jun 2 39.61044 -27.1842 -0.98431 07-6739-1824 05-5759-3893
6 30 57.76980 -0.02493 -0.32678 07-8003-0382 14-5238-6228
7 Sep 21 91.17225 24.37752 0.88268 00-2966-9271 14-7822-0687
8 Oct 4 37.72911 -29.0656 -1.05243 () 04-8672-3486 17-4688-8148
9 Dec 13  32.98770 -33.8070 -1.22411 (-) 02-9314-6409 12-6114-4171
110 2005 Jan 26  25.00000 -41.7947 -1.51334 (-) 11-9321-8775 08-8067-2660
11 Feb 24  43.16335 -23.6313 -0.85566 02-2479-3148 07-2802-6469
12 Apr 6 121.7643 54.96957 1.99038 (+) 08-8736-2959 10-4862-4633
13 Jun 1 72.03579 5.24106 0.18977 17-6799-0743 02-2051-3081
14 Jul 6 4253336 -24.2613 -0.87847 02-7208-7910 01-6268-3642
15 Aug 3 74.05488 7.26015 0.26288 01-7924-1014 15-0356-8542
16 Sep 7 96.95298 30.15825 1.09189 (+) 13-1906-2728 04-8772-8487
17 Oct 7 123.1144 56.31967 2.03926 (+) ) 06-0563-1613 13-7102-1635
18 28  81.22524 14.43051 0.52251 04-3068-6013 09-0070-2623
19 Dec 5 85.06672 18.27199 0.66161 03-8054-0292 11-3860-2079
20 2006 Jan 12 63.98339 -2.81134 -0.10180 11-6667-0064 07-2078-8121

000-089-125-3

CETIS™ v1.025B Analyst: G

Approval:_ %é




Page 1of 1

Report Date: 17 Jan-06 11:20 AM
CETIS Test Summary oport Da

Link: 11-8867-0084/R70112060M
| Agute Fish Survival Test Hautilus Environmentsl Wa
Test No: 14-8218-8033 Test Type: Survival (86h) Duration: 386h
Start Date: 12 Jan-068 11:30 AM Protocel: EPA/B21/R-02-012 (2002} Species:  Oncorhynchus mykiss
Ending Date: 18.Jan-06 11:15 AM Dif Water: Dachigrinated Tan Waler Sourze: Trout Lodge Fish Farm

Setup Date: 12 Jan-08 11:30 AM Brine:

Sampie No:  06-5018-8082 #aterisl: Copper sulfate Clisnt: Reference Toxicant Test
Sample Date: 12 saw AN hg;%i Code: 650185992 Project:

Recelve Date: s Source: Referencs Touecant

Sample Age: ;ﬁéj ?4;‘3{ Station:

Comparison Summary

Analysis Endpoint NOEL LOEL Ch¥ HMSDp Method

03-1653-0612 86h Proportion Susvived 25 50 35.358 - 10.28% Dunneti's Muitiple Comparison
Point Estimate Summary

Analysis Endpoint 7 % Effect Cone-ugil. 85% LOCL 85% UCL fMethod

07-2078-8121 86h Proportion Survived 50 63.9833¢ 52.81684 77.51077 Trimmed Spearman-Karber

98h Proportien Survived Summary

Concuygli.  Control Type Reps  Mean HMinimum  Maximum

SE S0 5
s Dilution Water 3 1.00006 1.00000 1.60000 0.00000 0.00000 0.00%
25 3 0.83333 0.80000 1.00000 0.03333 0.05774 £8.19%
50 3 0.83333 £.50000 0.80000 0.08818 0.18275 24.12%
100 3 0.26667 $.20000 0.30000 0.03333 0.05774 21.85%
200 3 0.00000 $.60000 §.00000 §.06006 0.60G00 4.60%
400 3 0.00000 $.00000 0.00000 0.00000 0.00000 0.00%

98h Proportion Survived Detall
Conc-ug/t.  Control Type Rep1 Rep 2 Rep 3

4] Ditution Water 1.00000 1.00000  1.00000
25 0.80000 1.00000 £.20000
50 0.60000 0.80000 0.50000
160 0.20000 0.30000  0.30000.
206 $.0000C  0.0008C 0.60000
400 0.00000 0.00000 0.00000
{ SA
000-088-125-3 CETIS™ v1.0258 Analyst: &F Approval; ’{jﬁ}
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URS Corporation
1501 4th Avenue, Suite 1400

Contect:  Jounifer B, (Garney

Seattle, WA 98101-1616 Phone No..(241,) 432~ 7p1,2
Chain @f @ ustody 206.438.2700 Page 1 of |
Instaliation ID Job No.
Lo Recdnmbio pfg)ecf’ 23151342 00D | Y / /
Site 1D 2 i 3
) ! Sﬂmmgﬁ:g & @ s Intlicate Any Condition
Atrbill Go.Number - ‘ ‘z§ That Weuld Affect
. Shipping Date o
Canrier 22| & /NI Sample fnalysis
Sample Collection V@% / . Indicate Samples
. . . Contalning Quantities
Sarmple Number Date Time | Matrix | Sample / s “ for MSISD Analysis
{meniddiyy) T (24 He) | Type | Type e Remarks
B-2-5 l-resl |51 T RS Ole=Olg> Rannlomd Tomet
]
“Hop  |eres 21X 0le—0 1Y Bioaseney
o o = e 0
i, ~L o-20-08 3| X O h» +0bS
£ ;
onm e 2% ole +0l
E4
< o f
Bii-S 102058 LK (e 0L+
Bo2S pores 8% Glt0old
[} "
Oy 17~ TN (o248 g }K ¢ {-ﬂ‘“”@ &.%
[ - L, o
ﬁv’m ﬂ fﬂ’ﬁ'f'w W & % % ] ()(;Q Wm@ ;’D QL‘J
uusued z: 1 i
/M,/Mww 2 P i N e < = et SN ————
B /- e J e —— B
/ \"w..,.nuw" \\M - // . _,/ o b
Preservation: A= HCL to pH <2; B = HNOy to pH < 2; € = H,80, fo pH<2;
B = NaOH to pH«:”ﬂZ E = Other (spee,um
Relinguished by Sampler: (Signalura) Date g Received by: (Signature) Laboratory Name:
/?&M Virgn v wta |
Relinquished by. {Sygnafum Date Time B wed by: (Slﬂure) i adead wQW Laboratory Contract No.:
%A/ Mwmﬂ 2-2-0o_|jo:05 ¢ /N4 &W (IS0
Rwlmqus by: (Signaturs) Date Time Re:cewed by "l.aﬁSmgnalg}s} Samples Disposed by Date Time

Malrix Types: A-Air, PR-Product; S0 - Sediment; SL-Soilt TI-Tissue  WR.- Water ]Dlsknbulmn White = Accompanies Shiprent;  Canary = Lab Copy, Pink = Field Copy:  Goldenvod = URS Samyle Contrel Cop Y

Sample Types Types: ER - Equipment Rinsate; ES - Environmental Sample; FB - Field Blank, T8 - Tnp Blank

22102
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